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Coastal Mixing Zone—freshwater
meets and mixes with water from the
Gulf of Mexico and Florida Bay
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Ecologic Significance of the
Southern Everglades

Crocodiles

Roseate Spoonbill

Cape Sable Seaside
Sparrow



Ecology and Hydrolo
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The Seasonal Concentration of Fish in the Mangrove Creeks

Wet Season

Early Dry Season

Late Dry Season

Based on: Lorenz (2000)




Freshwater Flows to Florida Bay

o Freshwater discharges
from coastal wetlands
create estuarine conditions
in Florida Bay
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Bay from coastal wetlands
may be responsible for
algal blooms and sea grass
mortality
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Water Budget Co
- R
Inflows
— Rainfall — Evapotranspirati
— S332 — Coastal creek discharge
/_,f/ — L31W Canal — Culverts beneath park
~ C-111 Canal road
_ Ground water — Ground water
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Nurnerical Modeling Opjectlves

numerical framework

Develop insight mto the behavior of the system by '
determining the relative importance of hydrologic
processes and parameters

Develop a predictive understanding of wetland
hydroperiods, coastal interface salinities, and
freshwater flows to Florida Bay



Surface Water/Groundwater
Interactions

“We expect that water fluxes across the surface-subsurface are small in this
constantly inundated low-relief system, so we neglect the contribution of
infiltration and groundwater recharge to the surface water mass balance...”

-Bolster and Saiers, Journal of Hydrology, 2002

“... a calculation for November 1997 indicated that ground-water discharge
might have been as large as 3 cm/day [in Taylor Slough], or approximately an
order of magnitude higher than evapotranspiration”

-Harvey, J.W. et al., U.S. Geological Survey Program on the South Florida
Ecosystem: 2000 Proceedings.
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Taylor River

top salinity probe

Evidence for
aemsamyere — S\N/GVV |nteractions
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SALINITY, IN PARTS PER THOUSAND




SWIFT2D

FTLOADDS
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SWIFT2D
model cell

Variable-density form of Darcy’s la

peat layer

SEAWAT
Model cell



SEAWAT

*Guo, W., and Langevin, C.D., 2002, User’s guide to SEAWAT: A computer program for
simulation of three-dimensional variable-density ground-water flow: U.S. Geological Survey
Techniques of Water Resources Investigations Book 6, Chapter A7, 79 p.

*Langevin, C.D., Shoemaker, W.B., and Guo, W., 2003, MODFLOW-2000, The U.S.

) . User's Guide to SEAWAT:
Geological Survey Modular Ground-Water Model—Documentation of the SEAWAT

version for variable-density flow (VDF Process) and integrated transport using MT3DMS A Computer Program For Simulation of
(IMT Process). U.S. Geological Survey Open-File Report 03-426. THEe Biesional Ve aLla Dentty

Ground-Water Flow
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http://water.usgs.gov/ogw/seawat
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Model Boundaries

Taylor
Slough —
Bridge

Taylor Slough -
Bridge discharge

1111
water level |
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Model Description
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vertical exaggeration = 300x

FORCING
FUNCTIONS

g

HYDROLOGIC
PARAMETERS

HYDROLOGIC PROCESSES
2D variable-density overland flow and transport
3D variable-density groundwater flow and transport
Surface water/groundwater exchange with transport

=

=



1/1/96
n; 3 4 5 7 9 &0 ‘ . __~_,,f+';w b
§ - VelqOC”:yLﬁn Ic SN
) f’lﬁ“ﬁ

i
)

m,,,
N A
.
T
g m,)
)

R

by
R
i l’ T
u
f | e \
e L L i- \,\
ey T AR o
= 13 LA g [
v LUH:{ ) Kilﬂ’i\mﬂw K I !
% LR e horw b, kR LS g
k%_i& Pt Uk {)‘ AR e, { RN 3
e LB ) o ROV R =5
- ?iﬁs(;!?( Al YT R £ .I }
a4 i\ ’ﬁ A AR AL "i'\hh"\"x"\qv:n‘k }(‘L
e, #h i Kb oA 5 LA Rt T L K %u\ .
i ¥ M a4 i E‘\\N"\-\. i L L LN N AL
) fT..H? T (TP"T. Zany ]I R et o ¢
Y ,ﬁ,e;q for ARAARALE S S e s 4 »
L ‘}4':: YT bk X 'i\wb_.._'i} o T " A W
tﬁ Mo e ™ h, ; h, e \wmd'-], PR S LWL LN gt .;":’
% T RERCE E et T e Ly ﬁ'in:t\ i
et L B L e e LA A R
'AT s i ] wahk !\,W AP A R e b b 1 Ay v B A
e T =, ! ‘t ¥ T L hh i B e, T R T -';w}f T, .
Uompr e MRS e e R R S R
W dey Mg ! b R T LT e B LRy ST LR w6 g AR .
!w‘;mf{;\::ﬁ i by h‘m‘:?\ﬁﬂ’ S Lol ‘}‘?FQRE?R:&“'\'\TF:KN h;m\n&&ﬂhﬁﬁakmqg Ff::' e
D N i v ol ey }Ww‘ et b b o i e A ki
T e o R B WT"? "'?’n; R S et ',;: s aud LN 4 'i:'L_ FA o T
T Aoyl Y SN e | M T e I i R e L e R :
<A %‘t R L m*-:?&x ~ me_,ﬁ-\{':b - ; R A T
2 o g s T e . T B . 3
- o0 . A v, .r_.._:[. .R_,._*_. P f“l;_ . e 1. ﬂ"" L .
i - T fLZ“’i“‘r = ikm& P ek & it d
o ROl R XL ST < s 1 v gl : 3 e :
SR UGS A Sl e TR TN Doy Ry e Nr
u.n' ; |T$|: . 'EW} i?ﬁ ;ﬁé s g =Gl 'w - ) i; ‘.|. . V] ‘GR-\.‘- P
i i oo l[,a a5 : A Ars F .
R o R et eour b g SR S (VLS : ST / i
e E R A R TR et e
e TR A 7
- ‘};"r}:?‘%‘c} Naid e W B LT A A A T e AR 3
o 0 FARAF A rArAAs v
Jﬁﬁ*é{iﬂ? = ';:r(' ﬁi*' B S e e A ?\n
L Y LTS # R AR -
aF X ?’JJME - N A aa A e TRIAAAARY
i o gl S AT A A et x rmanf ARAAPAA
W CaleC PRI L = ) x% X f" i ;ﬁf;x,;;,x,_.fuuf §
e R T LS
e n.2 S "i "}"\xﬁ bty e 4 e A Pl 2
ar — . " -‘1:-_.; k, 1_ o . 'M__ !ﬂﬁﬁﬁ!wﬂfm; ’_.‘“_W_.,Jr;l' A
i o i ; y - o
e, il e T !K N, : wﬂﬂx/:aéng:
LR N S B CANE o 5
R g e A GEQ;I:\ N i e
o, LYy Wnx f [ HEN K
RS asn LtV 'ia:ﬁ:s"'mm SN .
“?"éé&““‘*‘““&'ﬂﬁ{w%w" oo P EDH { :
W R ek & PEw 9,1%"1

&~ di ’
:: \:Rﬂn‘«kﬂ;&\ﬂ&ﬂ ' - ;Lﬁﬁ"
'\?uﬁ". \uqﬂﬁ-&uxmhrf i ;)';%_v\



4

MAE=5.4 m3/s

MEASURED

SIMULATED

60

o o o o o
¥ X § %
ANOD3S ¥3ad SYALIN 219N NI ‘IDAUVHISIA ¥IFAD

A

-60

VQ

YEAR



- Trout Discharge

Average-Monthly Values
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Trout Salinity
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Salinity Animation
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Measured

—— Simulated

Simulated Hydroperiod = 304 days MAE=006m
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LEAKAGE, IN CENTIMETERS PER DAY
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Mptual Model?




Summary and Conclusions

SICS and TIME are designed to simulate the
complex flow and transport patterns in the coastal
interface between freshwater wetlands and marine
estuaries

SICS and TIME are developed using a wide range
of hydrologic information

The SICS model reasonably quantifies wetland
hydroperiods, coastal interface salinities, and
freshwater flows to Florida Bay



Future Plans

® Provide flows for Florida Bay/Florida Keys
Feasibility Study (SICS and TIM

.
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